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Abrasion, see also tire wear 
as a function of hardness, (2) 468 
of tread compound, (2) 467 
Abrasion resistance, effect of rubber-filler 
bonds, (4) 697 
Abstracts, papers presented at meetings of 
the Rubber Division, (2) 454; (5) 1300 
Accelerators, cure rate and, (4) 906 
dialkylthiocarbamy] sulfenamides, (4) 906 
effect of substituents on, (4) 906 
various chemical structures, (4) 906 
effect of ring size on, (4) 906 
mechanism of, (5) 1303 
2-morpholinodithiobenzothiazole and 2- 
morpholinothiobenzothiazole as, (5) 1304 
new, (5) 1303 
scorch properties, (4) 906; (5) 1303 
of vulcanization, (4) 906 
Acetaldehyde, formation during oxidation of 
poly (isoprene), (5) 1094 
Acetic acid, formation during oxidation of 
poly (isoprene), (5) 1094 
n-octyl ester, specific solvent effect on poly- 
dimethylsiloxane, (5) 1151 
Acetone, formation during oxidation of poly- 
(isoprene), (5) 1094 
Adhesion, dynamic, (1) 171, 188 
effect of cements on, (1) 188 
effect of Nylon cord and dip, (1) 171 
effect of temperature, (1) 171 
failure mode, (1) 188 
rubber to metal, (1) 188 
effect of rotational speed on tempera- 
ture, (1) 188 
ten per cent life estimate, (1) 188 
Weibull distribution, (1) 188 
effect of humidity, (5) 1066 
effect of modulus, (1) 161 
effect of ozone, (5) 1066 
effect of u v light, (5) 1066 
to fabric, of natural rubber, (3) 511 
of polypentenamer, (3) 511 
failure locus, (5) 1066 
H-value for tested tire, (2) 446 
modified H-test, (2) 434 
RFL for tire cord, (5) 1066 
of rubber, effects of oil on, (1) 161 
rubber to cord, (2) 434, 457 
under dynamic conditions, (1) 171 
dynamic vs static tests, (1) 171 
effect of oil migration, (1) 127 
effect of rubber properties on, (1) 213 
rubber to metal, (2) 457 
effect of aminimide structure, (2) 457 
rubber to steel, (1) 171; (2) 479 
rubber to steel cord, effect on tire perform- 
ance, (1) 171 
shear test, (2) 434 


silicas in poly(ethylene co propylene co 
diene) for, (2) 457, 458 
static, effect of cements on, (1) 188 
failure mode, (1) 188 
stress birefringence, (2) 434 
to various fibers, (5) 1066 
Adhesion testing, dynamic, (1) 171, 188 
H-test of tire cord, (1) 213 
static, (1) 188 
strip tests of tire cord, (1) 213 
Adhesive, block copolymer, (2) 461 
polydimethylsiloxane, (2) 463 
polyurethane, (2) 463 
properties of radial block poly (butadiene 
co styrene), (2) 461 
room temperature vulcanizing, (2) 458 
sprayable, (2) 465 
Adhesive bonds, and adhesive layer thick- 
ness, (1) 202 
fracture mechanics of, (1) 202 
hardness and, (1) 202 
modes of stress to failure, (1) 202 
shape of adhesive joint and, (1) 202 
shear-stress and, (1) 202 
tensile-stress and, (1) 202 
tension and, (1) 202 
Adhesive bond failure, adhesive shrinkage in, 
(1) 202 
Adhesive joint strength, (1) 202 
Adhesive shrinkage, in bond failure (1) 202 
Adipic acid, esters, derivative thermogravim- 
etry and gas chromatography, (5) 193 
Aging, effect on adhesion of high-oil-content 
rubber, (1) 161 
effect on dynamic properties, (4) 803 
effect on stress strain of various rubbers, 
(4) 803 
formation of carbonyl and hydroxyl groups 
during, (5) 1265 
heats of activation of, (5) 1265 
formation of conjugated polyenes in poly- 
(isoprene) during, (5) 1094 
of poly (butadiene), (3) 511 
of poly (butadiene co styrene), (3) 511 
of polypentenamer, (3) 511 
sequence, (5) 1036 
and spring stiffness, (5) 1039 
study by infrared spectroscopy, (5) 1265 
study by stress relaxation, (5) 1265 
study by swelling, (5) 1265 
Air pollution from tire wear, analysis of, (1) 
150 
Air spring, compressive load and spring 
height, (2) 384 
force-deflection relations, (2) 384 
mechanical instability, (2) 384 
membrane tension and spring height, (2) 
384 


1325 





1326 


shear force and spring height, (2) 384 
tilting torque and spring height, (2) 384 
Alloocimene, see octa-2,6-triene, 2,6-dimethy] 
Aluminum alkyls, as cocatalysts for ring- 
opening polymerization, (3) 511 
Amines, identification by thin layer chroma- 
tography, (5) 1206 
quenching of singlet oxygen by, (4) 976 
Analysis, of amines by thin layer chroma- 
tography, (5) 1206 
of bromine in engine exhaust, (5) 1275 
of conjugated polyenes in poly (isoprene) 
by ferricyanide, (5) 1094 
of lead in engine exhaust, (5) 1275 
of ozone cracking, (4) 895 
of plasticizing oils by gas chromatography, 
(5) 1193 
of rubber formulations by thermogravim- 
etry, (5) 1193 
for tire debris in air, (1) 150; (5) 1275 
for zinc in tire dust, (5) 1275 
Angle abrasion index, (2) 467 
Aniline, N-(2,2-dinitropropyl)-N,4-dinitroso, 
synthesis, (2) 289 
N-(2-methyl-2-nitropropy])-N-nitroso, syn- 
thesis, (2) 289 
nitroso, curing agents for rubbers, (2) 289 
mass spectra, (2) 289 
nmr spectra, (2) 289 
spectral characteristics, (2) 289 
synthesis, (2) 289 
Antioxidants, addition of peroxide radicals to 
olefins and, (4) 976 
rate data, (4) 976 
and autoxidation, (4) 976 
inhibited, (4) 976 
uninhibited, (4) 976 
bound, (4) 960; (5) 1306 
chain breaking, (4) 949, 960, 976 
critical concentrations, (5) 1300 
effectiveness of, (5) 1306 
and initiation of polymerization, (5) 1306 
mechanism of action of, (4) 949, 976 
organic sulfur compounds, as, (4) 949 
oxidation half-wave potentials of phenolic, 
(4) 960 
peroxides and, (4) 976 
polymerizable, (5) 1306 
preventive, (4) 949, 960, 976 
prooxidant effect, (5) 1300 
reviews of, (4) 949, 960, 976 
singlet oxygen mechanism, (4) 991 
storage aging, (4) 960 
sulfur containing, (4) 949, 976 
synergism, (4) 976 
volatilization, (4) 960 
Apparatus, capillary rheometer, (4) 778, 825 
for dynamic rubber to metal adhesion, (1) 
188 
hysteresis measurement, (5) 1053 
Instron environmental chamber for tire 
cord testing, (5) 1053 
measurement of oxidation products of poly- 
(isoprene), (5) 1094 
Mooney rheometer, (4) 778 
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neutron spectrometer, (5) 1127 
Rheovibron, (4) 758, 778 
errors from, (4) 758 
operation of, (4) 758 
test sled for spring testing, (5) 1039 
Atomic absorption spectroscopy, (2) 448 
tire-cord dip pickup by, (2) 448 
with tracer additive, (2) 448 
calibration, (2) 448 
correlation with gravimetric method, (2) 
448 


Autoxidation, (4) 976 


Benzene, o-dichloro, with oxygen to dissolve 
SBR vulcanizates, (1) 150 
Benzene, 2,4-dichloromethyl, specific solvent 
effect on polydimethylsiloxane, (5) 1151 
Benzothiazole, 2-(morpholinodithio), accel- 
erator action of, (5) 1304 
2-(morpholinothio), accelerator action of, 
(5) 1304 
2-Benzothiazolinethione, accelerated sulfur 
vulcanization of natural rubber, (2) 251 
accelerated sulfur vulcanization of poly- 
(butadiene co styrene), (2) 266 
effect on crosslinking efficiency of dicumy] 
peroxide and sulfur, (2) 251, 266 
effect on crosslinking efficiency of dicumy] 
peroxide, (2) 251 
effect on decomposition rate of dicumyl 
peroxide, (2) 251 
kinetics of consumption in vulcanization, 
(2) 251 
Raman spectrum of, (4) 906 
reaction with dicumyl peroxide, (2) 253, 
266 
trapping of, in retarded vulcanization, (1) 
79 


Best paper awards, (4) G 88; (5) G 110 
Bias-ply passenger tires, hysteresis losses in, 
(1) 118 
Biodegradation of tire scrap, (3) 597 
of-wastewater from synthetic rubber manu- 
facture, (4) 932 
Biographical sketches, 
(1) G 16 
Frensdorff, H. K., (5) G 109 
Krejci, Joe C., (2) 32 
O’Connor, F. M., (1) G7 
Biooxidation, wastewater from synthetic 
rubber production, (4) 932 
Birefringence, dependence on stress, (3) 625; 
(5) 1234 
strain function, (5) 1234 
Blends of rubbers, adhesion to steel tire cord, 
(1) 171 
earbon black distribution in, (1) 48 
compatibility of components in, (3) 481 
distribution of compounding materials in, 
(3) 481 
effect on polymer properties, (3) 481 
elastomer-plastic blends, (3) 
electron microscopy of, (1) 64 
hardening for electron microscopy, (1) 64 
in light-colored compounds, (5) 1317 


Dufraisse, Charles, 
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methods for characterization, (3) 481 
methods for producing, (3) 481 
microstructure of, (3) 481 
natural rubber with poly(ethylene co pro- 
pylene co diene), (4) 895 
ozone resistance of, (4) 895 
plastic-elastomer blends, (3) 481 
poly (butadiene)-Chlorobutyl, (1) 48 
poly (butadiene)-natural rubber, (1) 48 
poly (butadiene)-poly(butadiene co sty- 
rene), (1) 48; (4) 858 
poly (butadiene costyrene)-naturalrubber, 
(1) 48 
processability of, (3) 481 
structural aspects of, (3) 481 
structure-property relationships, (1) 57 
Block copolymers, (5) 1304, 1311 
blends, (3) 481 
of poly(butadiene) and poly(styrene), (2) 
461 
poly (a-methylstyrene) and polydimethyl- 
siloxane, (2) 456; (5) 1304 
properties of, (5) 1304 
polyurethane, (1) 19 
Bonded rubber, (4) 729 
carbon black concentration and, (4) 729 
carbon-black structure effect, (4) 729 
mixing and, (4) 729 
Bound rubber, poly(butadiene co styrene) 
and carbon black, (2) 425, 467 
and tire wear, (2) 467 
Braking coefficient, (2) 467 
as function of hardness, (2) 469 
Bromobutyl rubber, microwave curing, (2) 
473 
in rubber blends, (5) 1317 
Brass, effect of oil on adhesion to rubber, (1) 
161 
1,4-Butanediol, oxidation product of poly- 
(isoprene), (5) 1094 
2,3-Butanedione, oxidation product of poly- 
(isoprene), (5) 1094 
2-Butanone, 4-hydroxy, oxidation product of 
poly (isoprene), (5) 1094 
2-Butenal, oxidation product of poly (iso- 
prene), (5) 1094 
1-Buten-2-one, oxidation product of poly- 
(isoprene), (5) 1094 
Butyl rubber, blends containing, (3) 481 
chlorinated, tire liner compound from, (5) 
1315 
dynamic properties, (4) 803 
effect of carbon-black concentration, (4) 
803 
hysteresis of, (4) 803 
mixing hysteresis of, (4) 803 
stiffness-hysteresis charts, (4) 803 
thermal diffusivity, (4) 849 
Butyrolactone, 4-methyl-4-vinyl, oxidation 
product of poly (isoprene), (5) 1094 


C,, values for polydimethylsiloxane, (5) 1151 
C2, values for polydimethylsiloxane, (5) 1151 
«-Caprolactam, effect on vulcanizate proper- 
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ties of poly(butadiene co styrene), (5) 
1241 


Carbon-13, nuclear magnetic spectra of poly- 
(butadiene), (5) 1136 
Carbon-14, labeling of oil 
studies, (1) 127 
Carbon black, aggregates, (2) 411; (5) 1082 
anisometry, (2) 411 
breakdown of, (2) 411; (5) 1082 
dibutylphthalate test, (2) 411 
dielectric form factor, (2) 411 
effect on properties, (1) 231; (2) 424; 
(4) 729; (5) 1082 
particle size, (2) 411; (5) 1082 
radical distribution function, (2) 411 
solid material per aggregate, (2) 411 
structure, (2) 411 
breakdown during mixing, (4) 858; (5) 
1082 
bonded rubber and, (4) 729 
channel black, (2) G 33 
collection, (2) G 38 
concentration and dynamic properties, (4) 
729 
and crosslink density increase, (2) 251 
degree of dispersion in rubber, (2) 469 
dibutyl phthalate absorption, (5) 1082 
function of milling, (5) 1082 
scale of, (2) G 38, G 40 
distribution of in polymer blends, (1) 48 
ecology of manufacture, (5) 1308 
effect of concentration on bonded rubber, 
(4) 858 
effect on crack growth of tire tread com- 
pounds, (1) 231 
effect of dynamic moduli, (4) 765, 825 
effects on fatigue life of black-loaded rubber 
vulcanizates, (1) 231 
effect on hysteresis, (4) 729 
effect of mill-breakdown on rubber proper- 
ties, (5) 1082 
effect of pyrolysis on size of, (5) 1082 
effect on shear viscosity, (4) 825 
effect on thermal diffusivity, (4) 849 
effect on vulcanization with dicumyl per- 
oxide, (2) 251 
and elastic modulus-strain amplitude func- 
tion, (4) 729 
electron microscopy, (2) G 38, 413; (4) 
858; (5) 1082 
feedstock, (2) G 39 
FEF, (2) 37 
gel with rubber, (4) 858 
graphitized, (4) 858 
manufacture and ecology, (5) 1308 
morphology, (4) 729, 858; (5) 1082 
network with rubber, estimation of, (4) 729 
occluded rubber in, (2) 411 
oil furnace black, (2) 411 
pelletizing, (2) G 39 
from petroleum coke, (2) 470 
pH, (2) G 37 
pressure-milling of, (5) 1082 
production in U. 8., (2) G 32 
Quantimet measurement, (4) 858: (5) 1082 


in migration 
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reinforcement of phosphonitrilic fluoro- 
elastomers by, (1) 32 
reinforcing blacks, (2) G 37 
rubber bonded to surface of, (4) 858 
rubber interaction with, (4) 858 
rubber trapped by, (4) 858 
sedimentation of, (5) 1082 
shape factor, (4) 729 
and shear modulus, (4) 825 
size distribution, (5) 1082 
effect of mixing on, (5) 1082 
slow cure type, (2) G 37 
SRF, semi-reinforcing furnace black, (2) 
G 39, 253 
and strain distribution, (4) 729 
surface area, (2) G 40; (4) 858; (5) 1082 
from pyrolysis of tires, (3) 597 
ultrasonic dispersion, (4) 858 
in water; (5) 1082 
unit spacing, (4) 729 
viscous modulus and, (4) 729, 825 
and viscous modulus-strain amplitude func- 
tion, (4) 729 
world-wide production in 1973, (2) G 32 
Carcass compounding for adhesion to tire 
cord, (1) 213 
Catalysts for polymerization, and abrasion 
resistance of poly(butadiene), (5) 1175 
and crystallization half-times of poly- 
(butadiene), (5) 1175 
and heat generation, of poly (butadiene), 
(5) 1175 
of polyalkenamers, (3) 511 
alcohols and phenols for metathesis, (3) 
511 
cocatalysts for, (3) 511 
Friedel-Crafts for metathesis, (3) 511 
heterogeneous, (3) 511 
homogeneous, (3) 511 
Lewis acids and, (3) 511 
Lewis bases and, (3) 511 
ligand effects on, (3) 511 
temperature effect on, (3) 511 
three-component, (3) 511 
advantages of, (3) 511 
tungsten for ring-opening polymeriza- 
tion, (3) 511 
Ziegler-Natta, for ring-opening polym- 
erization, (3) 512 
of poly(butadiene) from Uranium com- 
pounds and Lewis acids, (5) 1175 
effect of aging time, (5) 1175 
and tear strength of poly(butadiene), (5) 
1175 
Cellulose fibers, aspect ratio, (2) 396 
electron micrograph of, (2) 396 
in fiber-rubber composites, (2) 396 
Chlorobuty] rubber, in blends, (1) 48; (3) 481 
Chromatography, thin layer, identification 
of amine residues in vulcanizates by, (5) 


1206 
Cobalt tallate, effect on adhesion of rubber 
to steel, (1) 171 
Composites, rubber-fiber, (2) 396 
rubber-polyester tire cord, (5) 1314 
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rubber-short fiber, (5) 1074 
rubber-tire cord, (2) 376 
Compression set, of poly (butadiene), (3) 511 
of poly (butadiene co styrene), (3) 511 
of trans polypentenamer, (3) 511 
of trans polypentenamer, (3) 511 
Computer, analog, (4) 717 
data acquisition by, (5) 1300 
Conductance, specific, (4) 765 
thermal, see Diffusivity, thermal 
Corresponding states, (4) 778 
Covulcanization, poly(ethylene co propylene 
co diene) and diene rubbers, (1) 88 
Crack growth, non-relaxing conditions, (5) 
1253 
equation for, (5) 1253 
static and dynamic components, (5) 1253 
of tire tread compounds, (1) 231 
of vulcanizates of poly(butadiene co 
styrene), (5) 1253 
Creep, of fiber-rubber composites, (2) 396 
of poly (chlorobutadiene), (2) 455 
Crosslink density, determination by elastic 
modulus, (2) 285 
determinution by equilibrium tension, (2) 
303 
effect of crosslink type, (4) 803 
effect of dicumy] peroxide, (2) 266 
effect of methyl iodide, (2) 266 
effect of stearic acid, (2) 266 
effect of sulfur, (2) 266 
effect of zinc oxide, (2) 266 
and filler-rubber bonding, (4) 697 
as a function of reaction time, (2) 251 
heat generation and, (4) 697 
hysteresis and, (4) 803 
increase by SRF black 
of natural rubber vulcanizates, (2) 251 
of poly (butadiene co styrene) vulcanizates, 
(2) 266 
stiffness-hysteresis effect, (4) 803 
storage modulus and, (4) 803 
Crosslinking, see also Vulcanization 
efficiency of, (2) 251 
and molecular weight between crosslinks, 
(2) 354 
during stress relaxation of vulcanizates, 
(5) 1265 
Crosslinks, elastically ineffective, (5) 1116 
intramolecular, (5) 1116 
Crotonaldehyde, see 2-Butenal 
Crystallinity, of polyurethanes, (1) 19 
Crystallization, half-times, (3) 511; (5) 1175 
of polyalkenamers, (3) 511 
cis-poly (butadiene), (2) 357 
cis-poly (isoprene), (2) 342 
of polypentenamer, (3) 511 
rate of, (3) 511 
on stretching of rubber, (2) 342, 357 
Cure, see also Vulcanization and Crosslinking 
characteristics of natural rubber, (2) 476 
characteristics by oscillating disk rheom- 
eter, (2) 475 
characteristics of poly (butadiene), (2) 475 
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characteristics of poly(butadiene co sty- 
rene), (2) 475 
characteristics of poly(isoprene), (2) 475 
Cure rate, see also Vulcanization 
of polypentenamer, (3) 511 
Cure time, of natural rubber, (2) 251 
of poly (butadiene co styrene), (2) 266 
Cyclization reactions, (3) 511 
Cyclobutene, ring-opening polymerization of, 
(3) 511 
Cyclododecene, ring-opening polymerization 
of, (3) 511 
Cyclohexylamine, identification by thin layer 
chromatography, (5) 1206 
N-Cyclohexylthio-o-benzoic sulfimide, _re- 
tarder of vulcanization, (1) 79 
N-Cylohexylthiophthalimide, retarder of vul- 
eanization, (1) 79 
Cyclo-1,5-octadiene, ring-opening polymeri- 
zation of, (3) 511 
of substituted, (3) 511 
Cyclooctene, ring-opening polymerization of, 
(3) 511 
methathesis with acyclic olefins, (3) 511 
Cyclopentene, extraction process for isola- 
tion of, (3) 511 
ring-opening polymerization of, (3) 5i1 
bulk polymerization, (3) 511 
copolymers from, (3) 511 
cis-elastomer from, (3) 511 
trans elastomer from, (3) 511 
synthesis from piperylene, (3) 511 


De Mattia flex tester, in study of carbon 
black filled vulcanizates, (1) 231 
Dibutyl phthalate absorption, (4) 729, 858; 
(5) 1052 
for carbon black, (2) 417 
for estimating occluded rubber in carbon 
black, (2) 417 
for silica, (2) 417 
o-Dichlorobenzene, see Benzene, o-dichloro 
2,4-Dichlorotoluene, see Benzene, methyl- 
dichloro 
Dicumy] peroxide, vulcanization by, 
crosslinking efficiency, (2) 251, 266 
in presence of carbon black, (2) 251 
in presence of MBT, sulfur, zinc oxide, 
and stearic acid, (2) 251, 266 
effect of MBT on vulcanization rate con- 
stant, (2) 251, 266 
kinetics of decomposition, (2) 251, 266 
rate constants of curing by, (2) 251, 266 
reaction with MBT, (2) 251, 266 
vulcanization by, (1) 32; (2) 251, 266, 303; 
(3) 511; (4) 697; (5) 1265 
vulcanization of natural rubber, (2) 251 
vulcanization of poly(butadiene co sty- 
rene), (2) 266 
Dielectric relaxation of rubber blends, (3) 481 
Die swell of rubber blends, (1) 48 
Differential scanning calorimetry, oxidation 
study by, (5) 1300 
Differential thermal analysis, of poly (buta- 
diene co acrylonitrile), (2) 308 
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of polyurethanes, (5) 1160 
Diffusion, segmental, for various rubbers, (5) 
1127 
activation energies of, (5) 1127 
Diffusivity, thermal, effect of carbon black 
on, (4) 849 
errors in measurement, (4) 849 
of fluoroelastomers, (4) 849 
of poly(ethylene co propylene co diene), 
(4) 849 
relative temperature coefficient, (4) 849 
and specific heat, (4) 849 
theory, (4) 849 
and thermal conductivity, (4) 849 
Diisocyanates, in vulcanization of natural 
rubber, (1) 100 
in polyurethane formation, (1) 19; (5) 1160 
Disposal, of scrap tires, (3) 597 
of waste rubber, (5) 1307 
Dithio bis morpholine, grafted on poly- 
(ethylene co propylene co diene), (1) 88 
in accelerator systems, (5) 1304 
Disulfide, bis(benzothiazolyl), Raman spec- 
trum of, (4) 906 
Dithiotrichloromethanes, retarders of vulcan- 
ization, (1) 79 
Doppler line broadening, (5) 1127 
and diffusion coefficient, (5) 1127 
temperature dependence, (5) 1127 
Double bond scission, in ring-opening polym- 
erization, (3) 511 
Dufraisse, Charles, biography, (1) G 16 
Dust from tire wear, analysis, (4) 1005, 1011; 
(5) 1275 
airborne character, (5) 1275 
atmospheric concentration, (5) 1275 
bromine analysis and, (5) 1275 
collection of, (4) 1005, 1011; (5) 1275 
comparison to engine-exhaust particulates, 
(5) 1275 
degradation in biosphere, (4) 1011 
effect of road surface, (4) 1011 
estimate of toxicity, (4) 1005 
fate of, (5) 1275 
fraction of annual tire wear, (5) 1275 
fraction of total road dust, (5) 1275 
lead analysis and, (5) 1275 
micrographs of, (4) 1011 
oxidation of, (4) 1011 
particle size of, (4) 1005, 1011 
physical appearance, (5) 1275 
and severity of tire wear, (5) 1275 
size distribution, (4) 1011; (5) 1275 
tire dust in highway dust, (4) 1005; (5) 
1275 
and traffic patterns, (5) 1275 
and vo¢hicle size, (5) 1275 
zinc analysis and, (5) 1275 
Dynamic modulus, (4) 765; see also Modulus 
effect of silica and carbon black, (4) 765 
of poly (butadiene co acrylonitrile), (4) 778 
Dynamic properties, see also Viscoelastic 
properties and carbon black concentra- 
tion, (4) 729, 765 
effect on adhesion to tire cord, (1) 171 
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effect of carbon black aggregates, (1) 231; 
(2) 424; (4) 729; (5) 1082 

and electrical conductance, (4) 765 

measurement of, (1) 1, 19, 48, 57, 118, 171, 
188, 202, 213, 231; (2) 307, 318, 333, 363, 
396, 411; (3) 511; (4) 697, 717, 729, 758, 
765, 778, 803, 825; (5) 1039, 1053, 1082, 
1175, 1253, 1265 

mixing effect, (4) 803 

of poly (butadiene co styrene), (2) 333 

of trans polypentenamer, (3) 511 

with Rheovibron, (2) 333, 368; (4) 758, 765 

and strain-amplitude variation, (4) 729, 
765 

and temperature variation, (4) 729, 765 


Ecology, carbon black manufacture and, (5) 
1308 
control of, (5) 1307, 1308 
hydrocarbon emissions, (5) 1307 
wastewater and, (4) 932 
Elastic modulus, (4) 729, 765, 778, 803 
effect of aging, (4) 803 
and elongation, (4) 765 
and specific conductance, (4) 765 
and strain amplitude, (4) 765 
Elasticity, neo-Hookean, (4) 788 
Elasticity theory, (3) 625; (5) 1151 
and crystallization, (3) 625 
and glassy state, (3) 625 
kinetic, (3) 625 
thermodynamic consequences, (3) 625 
mathematical, (3) 625 
molecular, (3) 625 
statistical, (3) 625; (5) 1151 
and swo vulcanizates, (5) 1151 
Electrical properties of vulcanizates, (4) 765 
Electron micrographs, (1) 57, 64; (2) 357, 
411; (4) 858; (5) 1082 
of blends, (1) 57 
of carbon blacks, (2) 411; (4) 858; (5) 1082 
Electron microscopy, of carbon-black aggre- 
gates, (2) 411; (5) 1082 
of fiber-rubber composite, (2) 387 
of fumed silica, (2) 411 
of rubber blends, (1) 57, 64 
of precipitated silica, (2) 411 
of surface of stretched film, (2) 357 
Electron spin resonance spectroscopy, (5) 
1160 
Energy losses in tires, mechanism of, (1) 118; 
(2) 363 
Engine exhaust particles, (5) 1275 
bromine analysis and, (5) 1275 
lead analysis and, (5) 1275 
zine analysis and, (5) 1275 
Entanglement of rubber molecules, (1) 1; 
(4) 697; (5) 1116 
Enthalpy, of melting, poly(isoprene) and 
poly (butadiene), (5) 1175 
contribution to polymerization, (3) 511 
Entropy contribution, to elasticity, (3) 625 
to polymerization, (3) 511 
EPDM, see Poly(ethylene co propylene co 
diene) 


RUBBER CHEMISTRY AND TECHNOLOGY 


Epichlorohydrin rubbers, (1) 32, 57 

Epoxides, as activators of catalysts for ring- 
opening polymerization, (5) 1094 

Ethanol, oxidation product of poly (isoprene), 
(5) 1094 

Ethyl methacrylate, see Methacrylic acid, 
ethyl ester 

Ethylidene norbornane, preparation of, (1) 88 


Failure envelope of poly (butadiene co acryl- 
onitrile), (2) 307 
Fatigue, in dynamic adhesion testing, (1) 
171, 188; (5) 1253 
at rubber to metal bonds, (1) 171, 188 
tension-bending, (2) 396 
Fatigue life, of black-rubber vulcanizates, (1) 
231 
effects of carbon black parameters, (1) 231 
effect of hysteresis around crack tip, (5) 
1253 
effect of strain range, (5) 1253 
equation for, (5) 1253 
at maximum and minimum tearing ener- 
gies, (5) 1253 
and minimum strain, (5) 1253 
non-relaxing factor, (5) 1253 
of vulcanizates of poly(butadiene co sty- 
rene), (5) 1253 
tearing energy approach, (5) 1253 
Fatigue testing, (1) 171, 188; (5) 1253 
Ferric ferricyanide, oxidation of conjugated 
polyenes by, (5) 1094 
Fibers, calculation of direction modulus in 
rubber, (5) 1066 
mathematical model, (5) 1066 
modulus of rubber composite, (5) 1066 
orientation in rubber, (5) 1066 
Fiber-rubber composite, creep, (2) 396 
electron micrograph, (2) 396 
of bonded and unbonded fiber, (2) 396 
fatigue of, (2) 396 
of oriented cellulose fiber, (2) 396 
fiber orientation, (2) 396; (5) 1066 
modulus, (2) 396; (5) 1066 
solvent swelling, (2) 396 
stress relaxation, (2) 396 
tensile strength, (2) 396 
ultimate elongation, (2) 396 
Young’s modulus, (2) 396 
Filler-rubber bonding, (4) 697 
Firestone flexometer, in rubber-cord adhesion 
testing, (1) 171 
Flex cracking, see also Fatigue failure 
of blends, (1) 48 
of polypentenamer, (3) 511 
Flory-Rehner equation, (4) 697; (5) 1265 
Flow unit, supermolecular, (2) 333 
Fluoroelastomers, thermal diffusivity, (4) 849 
Fluorosilicone rubbers, (1) 32 
Force-deflection, function for elastomeric 
springs, (5) 1039 
Fourier transform, of Carbon-13 nmr spectra, 
(5) 1136 


Fracture energy, in adhesive-bond failure, 
(1) 202 
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Fracture mechanics, of adhesive bonds, (1) 
202 

Free energy, Gibbs and Helmholz, (3) 625 

Frensdorff, H. K., biographical sketch, (5) 
G 109 

Fuel from tire scrap, (3) 597 

Furan, 2-methyl, oxidation product of poly- 
(isoprene), (5) 1094 

Furan, 2-methyl-2-vinyl-5-keto, oxidation 
product of poly (isoprene), (5) 1094 


Gas chromatography, analysis of oxidation 
products of poly(isoprene) by, (5) 1094 
of pyrolysis products of rubber blends, (3) 
481 
Gel permeation chromatography, of phos- 
phonitrilic fluoroelastomers, (1) 32 
of poly (butadiene co styrene), (4) 858 
Gengrinovich plots, (4) 849 
Glass tire-cord, adhesion to rubber, (1) 213 
in radial tire construction, (5) 1318 
Glass transition temperatures, of polyalken- 
amers, (3) 511 
of polyurethanes, (5) 1160 
Gough-Joule effect, (3) 625 
Grafting, of accelerators on elastomers, (1) 88 
Green strength, natural rubber, (2) 342 
of poly (isoprene), (2) 342 
of polypentenamer, (3) 511 
Guth-Gold equation, (2) 411; (4) 729 


Hardness, natural rubber vulcanizates, (2) 
251 
poly (butadiene co styrene) vulcanizates, 
(2) 266 
silicone rubber vulcanizates, (2) 285 
Heat generation, analog computer simula- 
tion, (4) 717 
blends of rubbers, (1) 48, 88 
effect of fillers, (4) 697 
effect of tire design, (1) 118; (2) 363 
effect of petroleum pitch, (4) 837 
and loss compliance of tires, (2) 363 
relationship to crosslinks, (4) 697 
in rubber-filler bonding, (4) 697 
temperature rise in tires and, (1) 118; (2) 
363; (4) 717 
in tires, (1) 118; (2) 363 
Hexadecane, specific solvent effect on poly- 
dimethylsiloxane vulcanizates, (5) 1151 
2,5-Hexanedione, oxidation product of poly- 
(isoprene), (5) 1094 
5-Hexen-2-one, 6 methyl, oxidation product 
of poly(isoprene), (5) 1094 
High speed tester, tensile stress strain be- 
havior with, (2) 307, 318 
stress relaxation behavior with, (2) 307 
Hysteresis, see also Phase angle, tangent of 
and Heat generation 
bending, (2) 376 
of Butyl rubber, (4) 803 
carbon black and, (4) 729, 803 
in cord-rubber composites, (2) 376 
apparatus for, (2) 376 
and crosslink density, (4) 803 


effect of crosslink type, (4) 803 
mixing effect, (4) 803 
orientational of polyurethanes, (1) 19 
at propagating crack tip of vulcanizates, 
(5) 1253 
in rolling tires, (1) 118; (2) 363 
effect of tire design on, (1) 118; (2) 363 
stress strain and stress birefringence, (5) 
1234 
tire cord, (5) 1053 
temperature dependence, (5) 1053 
Hydrogen bonding in polyurethane block 
polymers, (1) 19 
Hydrogenated poly(butadiene)s, carbon-13 
nmr of, (5) 1136 


Incineration of tire scrap, (3) 597 
Infrared absorbance, analysis of air for poly- 
(butadiene co styrene), (1) 150; (5) 1275 
Infrared dichroism, in viscoelasticity studies, 
(1) 19 
Infrared spectra, of blends, (3) 481 
of polyalkenamers, (3) 511 
of poly (butadiene co styrene) and oxidized 
poly (butadiene co styrene), (5) 1265 
Injection molding, (5) 1311 
Internal energy, contribution to elasticity, 
(3) 625 
dependence on temperature and strain, (3) 
625 


Inverse Langevin function, in non-Gaussian 
statistical theory, (3) 625 


Karrer plasticity, of gels, (2) 342 
of poly (isoprene), (2) 342 
Kinetic theory of rubber elasticity, (3) 625; 
(5) 1116, 1151 


Latex blending, (3) 481 
Legislation on scrap tire disposal, (3) 597 
Levulinaldehyde, see Pentanal, 2-keto 
Lewis acids, cocatalysts for preparation of 
polyalkenamers, (3) 511 
cocataiysts for preparation of poly (buta- 
diene), (5) 1175 
Loss tangent, see Phase angle, tangent of, 
Heat generation, and H 
Low temperature flexibility, (1) 32 
of rubber blends, (1) 57 


Mass spectra, of nitrosoanilines, (2) 289 
Master curve of shear viscosity of poly- 
(butadiene co acrylonitrile), (2) 318 

modulus-time curve, (2) 318, 333 
reduction scheme for non-linear behavior, 
(2) 318 
in viscosity-shear rate form (2) 318 
Mean square end-to-end distance of rubber 
molecules, (5) 1151 
Mechanical blending, (3) 481 
Mechanochemical blending, (3) 481 
Medical applications of trans(butadiene), 
(5) 1309 
Meetings, Rubber Division, (1) G 8; (4) 85 
Melting point, poly (butadiene), (5) 1175 
enthalpy, (5) 1175 
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equation for, (5) 1175 
function of molecular weight, (5) 1175 
function of elongation, (5) 1175 
master curve, (5) 1175 
Melting point of poly(isoprene), (5) 1175 
enthalpy, (5) 1175 
function of elongation, (5) 1175 
Melting point of polypentenamer, (3) 511 
2-Mercaptobenzothiazole, see 2-Benzothiazcl- 
inethione 
Metathesis reactions, (3) 511 
catalysts for, (3) 511 
disproportionation, (3) 511 
mechanisms, (3) 511 
production of polyalkenamers, (3) 511 
ring-opening polymerization, (3) 511 
Methacrolein, oxidation product of poly- 
(isoprene), (5) 1094 
Methacrylic acid, ethyl ester, oxidation prod- 
uct of poly(isoprene), (5) 1094 
Methacrylic acid, oxidation product of poly- 
(isoprene), (5) 1094 
Methacrylic acid, 1-propeny] ester, oxidation 
product of poly (isoprene), (5) 1094 
Methacrylyl alcohol, oxidation product of 
poly (isoprene), (5) 1094 
Methanol, oxidation product of poly(iso- 
prene), (5) 1094 
Methy] iodide, effect on sulfur vulcanizates 
of poly(butadiene co styrene), (2) 261 
Methyl vinyl ketone, see 1-Butene-3-one 
Microscopical analysis of blends, (3) 481 
Microstructure, of polyalkenamers, (3) 511 
of poly (butadiene)s, (5) 1175 
of polypentenamer, (3) 511 
Microwave curing, (2) 473 
Migration of oil in tires, (1) 127 
Mixing, effect on carbon black particles, (5) 
1082 
effect on distribution of carbon black in 
rubber blends, (1) 48 
effect on molecular weight distribution of 
rubber, (4) 858 
of powdered rubber, (5) 1312 
economy of, (5) 1312 
energy consumption, (5) 1312 
and rubber breakdown, (4) 729, 858 
effect on Butyl rubber, (4) 803 
hysteresis and, (4) 803 
Modulus, complex, (4) 778 
crosslink effect, (4) 803 
Modulus, dynamic, effect on tire hysteresis, 
(1) 118; (2) 363 
of poly (butadiene co styrene) and effect 
of carbon blacks, (2) 425; (4) 729, 758, 
765, 803 
effect on adhesion of rubber to cord, (1) 
161 
effect of crosslinks, (4) 803 
effect of rubber-filler bonds, (4) 697 
effect of temperature, (4) 803 
elastic and critical stress-strain, (4) 895 
experiment compared to theory, (3) 625 
of fiber-reinforced elastomers, (2) 396; (5) 
1074 
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low strain, variation with specimen geom- 
etry, (5) 1213 

of natural rubber vulcanizates, (2) 251 

of poly(butadiene co styrene) vulcani- 
zates, (2) 266 

reduced, (1) 1 

relaxation, (1) 1 

shear, of poly(butadiene co styrene), (4) 

837 


temperature variation of polyurethane, 
(5) 1160 
silicone rubber vulcanizates, (2) 285 
effect of radiation dose, (2) 285 
storage, see Viscous modulus and Complex 
modulus 
storage, tension and compression, (4) 803 
of swollen vulcanizates, (5) 1151 
temperature reduction for, (2) 318 
tensile, dependence on specimen geometry, 
(5) 1213 
of poly(butadiene co styrene) vulcan- 
izates, (2) 411 
time curve, (2) 318 
Young’s, of fibers, (2) 396 
Young's, of fiber-rubber composite, (2) 396 
Molding, injection, (5) 1311 
rotational, (5) 1311 
Molecular weight of rubbers, in carbon- 
rubber gel, (4) 858 
in carbon-rubber sol, (4) 858 
between crosslinks, (2) 342 
effect of mixing on, (4) 858 
effect of rubber breakdown on, (4) 858 
between entanglements, (1) 1 
and ineffective crosslinks, (5) 1116 
of phosphonitrilic fluoroelastomers, (1) 32 
of polyalkenamers, (3) 511 
effect of conversion, (3) 511 
of poly (butadiene)s, (5) 1175 
polyurethanes, (1) 19 
reduction by mixing, (4) 858 
and relaxation, (1) 1 
Molybdenum, compounds as catalysts for 
ring-opening polymerization, (3) 511 
Mooney rheometer, miniature dies and rotor, 
(2) 477 
torque-time curve of poly(butadiene co 
styrene), (2) 333 
variable speed, (2) 333 
Mooney-Rivlin plots, (1) 127 
Mooney viscosity, of gels as function of 
swelling, (2) 342 
as function of gel content, (2) 342 
limitation of, (2) 316 
of poly(butadiene co acrylonitrile), (2) 
307 


of poly (isoprene), (2) 342 
of sol fraction, (2) 342 
of rubber blends, (1) 48 
Morpholine, identification by thin layer 
chromatography, (5) 1206 
Morpholine, 2,6-dimethyl, identification by 
thin layer chromatography, (5) 1206 
Morphology, of blends, (3) 481 
of polyalkenamers, (3) 511 
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of poly (butadiene)s, (2) 357 
of polyurethanes, (1) 19 
Multiply perturbed total internal reflection 
polarization spectroscopy, (2) 357 
of stretched vulcanizates, (2) 357 


Natural rubber, acceleration of vulcanization 
of, (2) 251; (5) 1304 
adhesion to metal, (1) 171, 188 
blend with poly (butadiene) and adhesion, 
(1) 171 
cocuring with poly(ethylene co propylene 
co diene) grafted with accelerators, (1) 
88 
crystallization, (5) 1175, 1234 
half-times of, (5) 1175 
strain induced, (5) 1234 
cure characteristics, (2) 476 
dynamic adhesion to tire cord, (1) 171 
effect of aging on elastic modulus, (4) 
803 
effect of aging on stress strain, (4) 803 
effect of oil on adhesion, (1) 161 
elastic modulus, (4) 803 
elastomeric springs from, (5) 1039 
in fiber-rubber composite, (2) 396 
heat generation of filled and gum vulcan- 
izates, (4) 697 
heat resistant, (1) 100 
hysteresis and elastic modulus, (4) 803 
effect of aging and stress strain, (4) 
803 
effect of carbon black concentration, 
(4) 803 
isomerized, (5) 1234 
birefringent hysteresis, (5) 1234 
microstructure, (5) 1234 
stress-optical coefficient, (5) 1234 
stress-strain hysteresis, (5) 1234 
mechanism of vulcanization, with p- 
nitrosophenols and diisocyanates, 
(1) 100 
with sulfur, (2) 251 
molecular weight between entangle- 
ments, (1) 1 
physical properties of vulcanizates, (2) 
251 


in polymer blends, (1) 64 
reduced modulus, (1) 1 
relaxation spectrum, (1) 1 
in rubber blends, (1) 64; (5) 1317 
scorch retarders in, (1) 79 
springs from, (5) 1039 
stress-birefringence, (5) 1234 
stress-optical coefficient, (5) 1234 
stress strain, (2) 251; (4) 803; (5) 1234 
stress-strain curve, (2) 342 
stress strain and specimen geometry, (5) 
1213 
thermal diffusivity, (4) 849 
relative temperature coefficient, (4) 849 
viscoelasticity of, (1) 1 
vulcanization, (1) 100; (2) 251 
Neoprene, see Poly (chlorobutadiene) 
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Network, carbon black-rubber, (4) 729 
effect on viscoelasticity, (4) 729 
theory of, (3) 626; (5) 1116, 1151 
Network defects, (3) 625; (5) 1116 
Network structure, definition, (3) 625 
entropy of network, (3) 625 
entropy of single chain, (3) 625 
equivalent random link, (3) 625 
imperfections, (3) 625 
limited extensibility of chains, (3) 625 
stress strain relations in shear simple 
extension, (3) 625 
Neutron scattering, (5) 1127 
low energy motions of rubbers and, (5) 
1127 
inelastic, (5) 1127 
Niobium, compounds for ring-opening polym- 
erization, (3) 511 
Nitrogen dioxide, effect on tire cord adhesion, 
(5) 1066 
Non-linear. behavior of poly(butadiene co 
acrylonitrile), (2) 307 
reduction scheme, (2) 318 
Nuclear magnetic resonance spectra, (2) 289; 
(3) 481; (5) 1127, 1136 
of blends of rubbers, (3) 481 
carbon-13, (5) 1136 
relaxation of, (5) 1127 
Nylon, tire-cord adhesion, (1) 161, 171, 213 
in tire cords, (5) 1053 
Nylon cord tires, hysteretic losses in, (1) 118 


Occluded rubber, in carbon black aggregates, 
(2) 411; (4) 729, 858; (5) 1082 

2,6-Octadienal, 2,6-dimethyl, oxidation prod- 
uct of poly(isoprene), (5) 1094 


2,4,6—-Octatriene, 2,6—dimethyl, reference 
standard for conjugated polyenes in 
poly (isoprene), (5) 1094 
reaction with ferric ferricyanide, (5) 1094 
Oil, carbon-14 labeled, (1) 127 
determination by gas chromatography and 
thermogravimetry, (5) 1193 
effect on adhesion of rubber, (1) 161 
effect of diffusion on tear rate, (1) 127 
effect on hysteresis, (1) 127 
effect on strength, (1) 127 
effect on tear energy, (1) 127 
effect on tensile properties, (1) 127 
effect of type on rubber-cord adhesion, (1) 
161 
Oil migration, into carcass of tires and effect 
on properties, (1) 127 
effect of service conditions on, (1) 127 
effect of temperature and time in tires, (1) 
127 
in tires in service, (1) 127 
reprocessed, (5) 1309 
from tire pyrolysis, (3) 547 
Optical anisotropy as function of extension, 
(3) 625 
temperature coefficient, (3) 625 
Optical properties of blends, (3) 481 
Orientation function, polyurethanes, (1) 19 
elongation dependence, (1) 19 
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time dependence, (1) 19 
Oxidation, apparatus for collection of prod- 
ucts from poly(isoprene), (5) 1094 
calorimetry of, (5) 1300 
effect of conjugation in poly(isoprene), 
(5) 1094 
measurement by differential scanning cal- 
orimetry, (5) 1300 
of poly(isoprene), (5) 1094 
Oxygen, absorption by poly(isoprene), (5) 
1094 
Oxygen, single state, hydroperoxide decom- 
position of, (4) 991 
photochemical generation of, (4) 991 
quenchers for, (4) 991 
quenching rate constants, (4) 991 
sensitizers for, (4) 991 
from ozone, (4) 991 
thermal generation of, (4) 991 
Ozone, degeneration to singlet oxygen, (4) 


1 
effect on tire cord adhesion, (5) 1066 
Ozone resistance of vulcanizates, (4) 895 
of blend of natural rubber with poly- 
(ethylene co propylene co diene), (4) 895 
critical stress and, (4) 895 
static and dynamic, (4) 895 
stored energy density and, (4) 895 


Pentanal, 2-keto, oxidation product of poly- 
(isoprene), (5) 1094 

Peroxide, see also Dicumy] peroxide 

decomposition, filler-rubber bonding and, 
(4) 697 

vulcanization of phosphonitrilic fluoro- 
elastomers, (1) 32 

Petroleum pitch, (4) 837 

Phase angle, tangent of, carbon black effect, 
(4) 729 

compression effect, (4) 803 

of poly (butadiene co styrene), (4) 729 
temperature function, (4) 729, 803 
tension effect, (4) 80- 

Phenol, 2,6-di-t-butyl-p-nitroso with diisocy- 
anates in vulcanization of natural rub- 
ber, (1) 100 

Phenomenological theories of rubber elas- 
ticity, alternate form of representation, 
(3) 625 

for compressible rubbers, (3) 625 

deviation from statistical theory, (3) 625 

form of stored energy function, (3) 625 

general stress-strain relations, (3) 625 

normal stresses in shear, (3) 625 

Ogden’s theory, (3) 625 

particular stress-strain relationships in ex- 

tension and shear, (3) 625 

Rivlin’s large deformation theory, (3) 625 

torsion of cylinder, (3) 625 
Phosphonitrolic fluoroelastomers, (1) 32 

molecular weight of, (1) 32 

rheology of, (1) 32 

Photoelasticity, effect of swelling on stress- 
optical coefficient, (3) 625 
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equivalent random link, comparison with 
non-Gaussian theory, (3) 625 
experimental dependence of birefringence 
on stress, (3) 625 
network theory, (3) 625 
non-Gaussian theory, (3) 625 
stress-optical coefficient, (3) 625 
temperature coefficient of optical anisot- 
ropy, (3) 625 
theoretical conclusions, (3) 625 
Phthalic acid, cyclohexylthioimide, as scorch 
retarder, (1) 79 
Phthalic acid, N-(N,4-dinitrosoanilino- 
methyl) imide, synthesis, (2) 290 
Polyalkenamers, (3) 511 
polyoctenamer, (3) 511 
polypentenamer, (3) 511 
preparation, (3) 511 
properties, (3) 511 
structure, (3) 511 
synthesis, (3) 511 
metathetical, (3) 511 
non-metathetical, (3) 511 
Poly(butadiene), abrasion resistance, (5) 
1175 
absence of vinyl groups in, (3) 511 
blend, tire properties of, (5) 1302 
in blends, (3) 481 
block, (5) 1310 
carbon-13 nuclear magnetic spectra, (5) 
1136 
microsturcture and, (5) 1136 
of hydrogenated, (5) 1136 
cis-trans linkages in, (5) 1136 
copolymerized antioxidants in, (5) 1306 
copolymerization with styrene, block, (5) 
1310 
critical concentration of antioxidants, (5) 
1300 
crosslinker with alkyl phenol-formaldehyde 
oligomers, (2) 303 
crystallization half-times, (5) 1175 
temperature and, (5) 1175 
strain ratio and, (5) 1175 
crystallization rate, (3) 511 
crystallization temperature, (5) 1175 
crystallization, variation with polymeriza- 
tion catalyst, (5) 1175 
cure characteristics, (2) 477 
in elastomer blends, (1) 64, 171 
adhesion of, (1) 171 
enthalpy of melting, (5) 1175 
equilibrium phase diagram, (5) 1310 
fractionation, (5) 1175 
heat generation of vulcanizates, (5) 1175 
hydrogenated, chemical shifts of C-13 nmr, 
(5) 1136 
improvement of belting with, (5) 1302 
melting point of, (3) 511; (5) 1175 
microstructure, (5) 1175 
molecular weight distribution, (5) 1175 
oil-addition conditions, (5) 1302 
oxidation, (5) 1300 
enthalpies, (5) 1300 
. polymerization kinetics, (5) 1175 
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polymer-solvent interaction parameter of 
vuleanizates, (2) 303 
processability, (5) 1175 
from ring-opening polymerization, (3) 511 
sequence distribution of cis-trans units, 
(5) 1136 
stereoregular synthesis, (5) 1175 
Lewis acids as cocatalysts for, (5) 1175 
uranium compounds as catalysts, (5) 
1175 
stress strain of vulcanizates, (5) 1175 
tear strength, (5) 1175 
thermal diffusivity, (4) 
toluene diisocyanate end-capped, (2) 456 
trans, medical application, (5) 1309 
unfilled vulcanizates, (2) 357 
uranium /Lewis acid ratio, effect on rubber 
conversion, (5) 1175 
vinyl, (5) 1302 
blend with cis poly(butadiene), tire 
properties of, (5) 1302 
blend with poly(butadiene co styrene), 
(5) 1302 
vulcanization mechanism, (4) 906 
Poly(butadiene co acrylonitrile), braking 
force coefficient, (2) 467 
bound antioxidants in, (5) 1306 
copolymerized antioxidants in, (5) 1306 
dynamic properties, (4) 778 
in fiber-rubber composition, (2) 408 
injection molded extrudates, (5) 1311 
microwave curing, (2) 473 
modulus-time curve, (2) 323 
Mooney viscosity, (2) 308 
powdered, (5) 1312 
mixing economy, (5) 1312 
stress-strain behavior, (2) 307 
stress-strain master curve, (4) 778 
stress-strain and specimen geometry, (5) 
1213 
stress relaxation, (2) 307 
thermal diffusivity, (4) 849 
thermogravimetry of, (5) 1193 
viscoelasticity, (4) 778 
viscosity-shear rate curve, (2) 325 
Poly (butadiene co acrylonitrile co antioxi- 
dant), (5) 1306 


Poly(butadiene co styrene), accelerators of 
sulfur vulcanization of, (2) 266; (4) 906; 
(5) 1304 

aging effect on carbon black-rubber gel, (4) 
858 


aging and stress strain of, (4) 803 

aging and dynamic properties, (4) 803 

in air, determination of tire wear debris 
(1) 150 

analysis relative to tire dust, (4) 1005; (5) 
1275 

in blends, (1) 48; (3) 481 

block, (5) 1311 

bound rubber, (2) 425, 467 

carbon black filled, (1) 48, 127, 213, 231 
(2) 411; (4) 697, 729, 765, 803, 825, 837, 
858; (5) 1082, 1253, 1265 


carbon black and viscoelasticity, (4) 697, 
729, 765, 803, 825 
carbonyl group and hydroxyl group forma- 
tion oxidative aging, (5) 1265 
chemical stress relaxation of vulcanizates 
of, (5) 1265 
aging and, (5) 1265 
continuous and temperature effect, (5) 
1265 
effect of crosslink density, (5) 1265 
heat of activation, (5) 1265 
in nitrogen and air, (5) 1265 
oxidative aging, (5) 1265 
rate constants of oxidative aging, (5) 
1265 
temperature effect, (5) 1265 
copolymerized antioxidants in, (5) 1306 
crack growth of vulcanizates of, (5) 1253 
critical concentrations of antioxidants, (5) 
1300 
crosslink density of (2) 266; (4) 803; (5) 
1265 
cure characteristics, (2) 475 
debris from tire wear, (1) 150; (4) 1005, 
1011; (5) 1275 
dynamic properties, (4) 697, 729, 765, 803, 
825 


effect of carbon black morphology on 
breakdown of, (4) 858 
effect of mill-breakdown of carbon black 
on properties of, (5) 1082 
effect of mixing with black on molecular 
weight distribution, (4) 858 
effect of petroleum pitch, (4) 825 
effect of various fillers, (4) 803, 825 
elastic modulus, (4) 729, 765, 803 
enthalpies of oxidation, (5) 1300 
equilibrium phase diagram, (5) 1310 
fatigue life of vulcanizates of, (1) 231; (5) 
1253 
effect of strain range, (5) 1253 
equation for, (5) 1253 
and minimum and maximum tearing 
energy, (5) 1253 
non-relaxing factor, (5) 1253 
tearing energy, (5) 1253 
in fiber-rubber composites, (2) 399 
fraction of total road dust, (5) 1275 
free sulfur in vulcanizates, (2) 266 
hysteresis of, (4) 729, 803 
hysteresis and elastic modulus, (4) 803 
effect of carbon black concentration, (4) 
803 


infrared spectra of oxidized vulcanizates 
of, (5) 1265 

injection molded extrudates, (5) 1311 

microwave curing, (2) 473 

modulus-time curve, (2) 333 

NBS standard, (2) 333 

network with carbon black, (4) 729 

oxidation and oxidation enthalpies, (5) 
1300 

radial block copolymer, (2) 461 

relaxation times, (5) 1241 
effect of acceleration, (5) 1241 
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effect of -caprolactam, (5) 1241 
resin cosslinking of, (5) 1241 
in roadside topsoil, (5) 1275 
in rubber blends, (1) 64 
scorch safety, (4) 906 
shear modulus, (4) 837 
shear rate viscosity, (4) 825 
equations for, (4) 825 
silica filled, (4) 697, 803, 825 
viscosity of, (4) 825 
starch xanthide reinforcement, (5) 1313 
water sensitivity of, (5) 1313 
storage modulus, (4) 803 
stress relaxation of vulcanizates, (5) 1241 
tan 6 of, (4) 729 
tearing energy, (5) 1253 
thermal diffusivity, (4) 849 
tire wear, (2) 467 
traction-abrasion of tires of, (2) 467 
treads and fatigue life, (1) 231 
viscoelastic properties, (4) 729 
viscosity-shear rate curve, (2) 333 
viscous modulus-strain amplitude function, 
(4) 729 
vulcanization, (2) 266 
vulcanization by dicumyl peroxide and 
sulfur, (2) 266 
vulcanization mechanism, (2) 266 
Poly (butadiene- co styrene co antioxidant), 
(5) 1306 
Poly (chlorobutadiene), in blends, (1) 48 
creep measurement, (2) 455 
coagulation and film deposition from la- 
texes, (2) 455 
in fiber-rubber composites, (2) 408 
thermal diffusivity, (4) 849 
Poly (dichlorophosphazene), (1) 32 
Polydimethylsiloxane, activation energy of 
segmental motion, (5) 1127 
in blends, (1) 57 
block copolymer with poly(a-methyl- 
styrene), (2) 456 
C,; and Cz (Mooney constants) values of, 
(5) 1151 
solvent variation and, (5) 1151 
diffusion coefficient, (5) 1127 
temperature dependence, (5) 1127 
phenyl-methy] substitution, (2) 287 
pressure-sensitive adhesive, (2) 463 
radiation crosslinking, (2) 285; (5) 1151 
radiation vulcanizates of, (5) 1151 
relaxatic hanical, dielectric, and nmr, 
(5) 1127 
specific solvent effects, (5) 1151 
trifluoropropyl, (2) 287 
vinyl content, (2) 287 
Polydecenamer, (3) 511 
Polydodecenamer, (3) 511 
Polyenes, conjugated, (5) 1094 
disappearance during aging of poly- 
(isoprene), (5) 1094 
formation during aging of poly(isoprene), 
(5) 1094 
location in poly (isoprene), (5) 1094 
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Poly (epichlorohydrin), 
(2) 457 
Polyester tire cord, adhesion to rubber, (1) 
161, 171 
effect of oil on, (1) 161 
Polyether urethane, block polymers, (1) 19 
Poly (ethyl acrylate), in blends, (1) 57 
Poly(ethylene), carbon-13 nmr of, (5) 1136 
stress optical coefficient, (3) 625 
Polyethylene, chlorinated, (5) 1301 
blends of, (5) 1301 
chlorination of, (5) 1301 
Poly(ethylene co propylene) in blends, (3) 
481 


bonding to metal, 


polymer-solvent interaction parameter, (2) 
303 


Poly(ethylene co propylene co dicyclopenta- 
diene), cocuring with diene rubbers, (1) 


Poly (ethylene co propylene co diene), aging 
and stress strain, (4) 803 
blend with chlorinated poly(ethylene), 
(5) 1300 
blend with natural rubber, ozone resist- 
ance, (4) 895 
bonding to metal, (2) 457 
bonding to RFL, (2) 458 
cocuring with diene rubbers, (1) 88 
curing of, (4) 924 
curing aids for, (4) 924 
effect of aging on elastic modulus and stress 
strain, (4) 803 
effect of polymer type on adhesion, (2) 459 
elastomeric spring from, (5) 1039 
grafted with accelerators, (1) 88 
radiation curing, (4) 924 
for room-temperature-vulcanizing adhe- 
sive, (2) 459 
in rubber blends, (1) 64; (4) 895; (5) 1300, 
1317 
springs from, (5) 1039 
stiffness-hysteresis charts, (4) 803 
thermal diffusivity in, (4) 849 
thermogravimetry of, (5) 1193 
trimethylol trimethacrylate as cocuring 
monomer, (4) 924 - 
Poly(ethylene co propylene co 5-ethylidene- 
norbornene), (2) 454 
cocuring with diene rubbers, (1) 88 
painting and pigmenting of, (2) 454 
Poly(ethylene co vinyl acetate), in fiber- 
rubber composite, (2) 408 
vulcanizable, (2) 477 
Poly(ethylene oxide), activation energy of 
segmental motion, (5) 1127 
diffusion coefficient of, (5) 1127 
temperature dependence, (5) 1127 
neutron scatter of, (5) 1127 
Polyethylene terephthalate, in tire cords, (5) 
1053 
Poly (isobutylene), activation energy of seg- 
mental motion, (5) 1127 
diffusion coefficient, (5) 1127 
temperature dependence, (5) 1127 
neutron scatter of, (5) 1127 
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relaxation—mechanical, dielectric, 
nmr, (5) 1127 
Poly (isoprene), adhesion of, (1) 161, 171; 
(3) 511 
aging, (5) 1094 
in blends, (3) 481 
birefringence, (5) 1234 
cis-1,4 content, (2) 342 
conjugated polyenes in, (5) 1094 
formation and disappearance during 
aging, (5) 1094 
crystallization, (5) 1234 
half-times, (3) 511 
strain-induced, (5) 1234 
cure characteristics, (2) 475 
dynamic adhesion. (1) 161, 171 
effects of oil on adhesion, (1) i61 
entanglement of molecules of, (1) 1 
intrinsic viscosity of sol fraction, (1) 1; (2) 
342 
Ksrrer plasticity, (2) 342 
mechanical degradation, (2) 342 
microstructure, (5) 1234 
modulus-time curves, (1) 1 
molecular entanglement, (1) 1 
molecular weight between crosslinks, (1) 1; 
(2) 342 
molecular weight distribution, (2) 342 
molecular weight between entanglements, 
(1) 1 
molecular weight of sol and gel fraction, 
(2) 342 
Mooney viscosity, as function of gel con- 
tent, (2) 342 
of gels as function of gel swelling index, 
(2) 342 
of sol fraction, (2) 342 
temperature function, (3) 511 
network theory, (5) 1116 
origin of gel particles, (2) 342 
oxidation of, (5) 1094 
oxidation products of, (5) 1094 
oxygen absorption of, (5) 1094 
processability, (2) 342 
prooxygen effect, (5) 1094 
quasi stable network, (2) 342 
reaction with singlet oxygen, (4) 991 
relaxation of, (1) 1 
spectrum, (1) 1 
sedimentation diagrams, (2) 342 
shear modulus, (1) 1 
size of gel particles, (2) 342 
stress birefringence, (5) 1234 
hysteresis of, (5) 1234 
stress-optical coefficient, (3) 625; (5) 1234 
stress-strain, (2) 342; (5) 1234 
hysteresis, (5) 1234 
supermolecular structure, (1) 1; (2) 342 
swelling index of gel fraction, (2) 342 
tack of, (3) 511 
test for dynamic adhesion, (1) 171 
volatile oxidation products, (5) 1094 
gas chromatography of, (5) 1094 
Polymer-solvent interaction parameter of 
poly (butadiene)s, (2) 303 


and Polymerization, ring-opening, (3) 511 


cis-trans equilibria, (3) 511 

control of cis-trans ratio, (3) 511 

conversion, (3) 511 
catalyst-activator effect, (3) 511 

cross metathesis, (3) 511 

of cycloolefins, (3) 511 

enthalpy of, (3) 511 

entropy of, (3) 511 
translational, vibrational, and torsional, 

(3) 511 

mechanistic details, (3) 511 

molecular weight regulation, (3) 511 
a-olefins and, (3) 511 

rate of, (3) 511 

stereoregulation, (3) 511 


Polymethylphenylsiloxane, activation energy 


of segmental motion, (5) 1127 
diffusion coefficient, (5) 1127 

temperature dependence, (5) 1127 
neutron scatter of, (5) 1127 


Poly (a-methylstyrene), block copolymer with 


polydimethylsiloxane (2) 456 


Polyoctenamer, aging, (3) 511 


chain conformation, (3) 511 

crystallization half-times, (3) 511 
temperature variation of, (3) 511 

enthalpy of fusion, (3) 511 

entropy of fusion, (3) 511 

glass transition temperature, (3) 511 

infrared molar absorptivities, (3) 511 

oil extended vulcanizate, (3) 511 

physical properties of vulcanizates, (3) 511 

polymerization, ring-opening, (3) 511 

processing, (3) 511 

vulcanization, (3) 511 

vulcanizate properties, (3) 511 


Polypentenamer, adhesion to fabric, (3) 511 


aging, (3) 511 
in blends, (1) 64 
chain conformation, (3) 511 
compounding, (3) 511 
compression set and temperature, (3) 511 
control of microstructure, (3) 511 
copolymers of, (3) 511 
crystallization, half-times, (3) 511 
cure rate, (3) 511 
temperature effect, (3) 511 
dynamic properties, (3) 511 
enthalpy of fusion, (3) 511 
entropy of fusion, (3) 511 
flex cracking, (3) 511 
glass transition temperature, (3) 511 
hardness (Shore A) as function of tempera- 
ture, (3) 511 
infrared absorption spectrum, (3) 511 
infrared molar absorptivities, (3) 511 
molecular weight distribution, (3) 511 
Mooney viscosity and temperature depen- 
dence, (3) 511 
oil extended vulcanizates, (3) 511 
physical properties of vuicanizates, (3) 511 
polymerization, ring-opening, (3) 511 
processing, (3) 511 
rebound resilience, (3) 511 
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reversion of vulcanization, (3) 511 
Rheometer curves, (3) 511 
stress-strain, effect of strain rate on, (3) 511 
effect of temperature on, (3) 511 
tack, (3) 511 
vuleanization, (3) 511 
vulcanizate properties, (3) 511 
Poly (propylene oxide), activation energy of 
segmental motion, (5) 1127 
deuterated, (5) 1127 
diffusion coefficient, (5) 1127 
temperature dependence, (5) 1127 
neutron scattering, (5) 1127 
relaxation-mechanical, dielectric, nmr, (5) 
1127 
Poly (styrene), bulk polymerization, (5) 1310 
equilibrium phase diagram, (5) 1310 
natural rubber blend, (3) 481 
Polytetramethylene oxide, (1) 19 
spin-labeled, (5) 1160 
Polyurethane, blends, (3) 481 
block polymers, (1) 19 
erystallinity, (1) 19 
hard and soft domains, (1) 19 
infrared dichroism, (1) 19 
molecular weight, (1) 19 
orientational hysteresis, (1) 19 
relaxation, (1) 19 
segmental orientation, (1) 19 
time dependence, (1) 19 
viscoelasticity, (1) 19 
differential thermal analysis, (5) 1160 
elastomeric, in industrial products, (2) 472 
for lacquer, (2) 454 
energy per strain loop, (5) 1213 
in fiber-rubber composites, (2) 408 
hysteresis effects of stress strain, (5) 1213 
poly (butadiene) prepolymer for, (2) 456 
pressure-sensitive adhesive, (2) 463 
room temperature cure, (2) 472 
rotational molding, (5) 1311 
shear modulus, (5) 1160 
temperature variation, (5) 1160 
spin-labeled, (5) 1160 
esr spectrum and its température vari- 
ation of, (5) 1160 
effect of strain, (5) 1160 
effect of swelling, (5) 1160 
stress-strain and specimen geometry, (5) 
1213 
Poly(vinyl chloride)-natural rubber blends, 
(3) 481 
Powdered rubber, blending, (3) 481 
energy analysis of processing, (5) 1312 
starch-encased, (5) 1311 
Prevulecanization inhibitors, (1) 79 
Principle of corresponding states, see also 
Master curves, (1) 1; (2) 318 
Probability density function, (5) 1116 
Processability, of blends, (3) 481 
of poly (butadiene), (5) 1175 
of poly (isoprene), (2) 350 
of polyoctenamer, (3) 511 
of polypentenamer, (3) 511 
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Propanal, oxidation product of poly (iso- 
prene), (5) 1094 

Propane, 2-amino-2-methyl, identification by 
thin layer chromatography, (5) 1206 

Propanesulfenic acid, 2-methyl, infrared ab- 
sorption bands, (4) 949 

Propane, 1,1,1-trimethylol, crosslinking agent 
for polyurethanes, (5) 1160 

Propionaldehyde, see Propanal 

Prussian blue, in determination of conjugated 
polyenes, (5) 1094 

Pyrolysis of scrap tires, (3) 597 

3-Pyrroline, 2,2,5,5-tetramethyl-l-oxyl, esr 
spectrum of, (5) 1160 

imidazoline derivative, (5) 1160 


Radial ply passenger and truck tires, hyster- 
etic loss in, (1) 118; (2) 363 
Radiation, chain scission of fluoroelastomers, 
(2) 282 
crosslink density and dosage, (2) 282 
curing by, (4) 924 
curing of phosphonitrilic fluoroelastomers 
by, (1) 32 
curing of silicone rubber, (2) 282 
modulus of silicone rubber and dosage of, 
(2) 282 
sol fraction and dosage, (2) 282 
Raman spectroscopy, (4) 911 
of derivatives of 2-benzothiazolethione, (4) 
911 
Rayon cord, adhesion to rubber and effect of 
oil, (1) 161 
hysteretic losses in, (1) 118 
Reclaim from scrap-tire material, (3) 597 
Reduced modulus, (1) 1 
Reinforcement by short fibers of elastomers, 
(5) 1074 
Reinforcement, see also Carbon black 
Relaxation, dielectric, (5) 1127 
mechanical of various rubbers, (1) 1; (5) 
1127 
nuclear magnetic resonance, (5) 1127 
parameters, (1) 1 
of poly (isoprene), (1) 1 
of polyurethane, (1) 19 
Resilience, of natural rubber vulcanizates, 
(2) 261 
of polyalkenamers, (3) 511 
of poly (butadiene co styrene), (2) 279 
Resorcinol-formaldehyde dips, (5) 1066 
latex, (2) 436, 448, 458 
Retarders, (1) 79 
Reversion of vulcanization, butyl rubber, (3) 
511 
in natural rubber, (3) 511 
in polypentenamer, (3) 511 
Rhenium, compounds as catalysts for ring- 
opening polymerization, (3) 511 
Rheology, (1) 32; (2) 333; (5) 1310 
Road material from tire scrap, (3) 597 
Rolling resistance of tires, effect of design, 
(1) 118; (2) 363 
Rotational isomeric state, (5) 1116 
Rotational entropy, (3) 511 
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Rotoflex tester, for dynamic rubber-to-metal 
adhesion testing, (1) 188 
Rubber division, bylaws, (3) G 63 
future meetings, (1) G 5; (2) G 27; 
(3) G 47; (4) G 83; (5) G 107 
future meeting symposia, (1) G 6; (2) 
G 28; (3) G 48; (4) G 84; (5) G 108 
guide for authors, (3) G 52; (4) G 89; 
(5) G 111 
library and information service, (1) G 2; 
(2) G 24; (3) G 44; (4) G80; (5) G 104 
officers and executive committee, (1) G 1; 
(2) G 23; (3) G 43; (4) G79; (5) G 103 
~ogram for the Fall meeting, (4) G 85 
program for the Spring meeting, (1) G8 
steering committee, (1) G 1; (2) G 23; 
(3) G 43; (4) G79; (5) G 103 
weights and measures of, (4) G 100; (5) 
G 122 
Rubber-filler bonding, heat generation and, 
(4) 697 
mercaptopropyltrimethoxysilane and, (4) 
97 
and strain amplitude, (4) 697 
Rubber-to-metal adhesion, (1) 171, 188 
frature mechanics of, (1) 202 
Rubber properties, effect on adhesion to tire 
cord, (1) 213 


SBR, see Poly (butadiene co styrene) 

Scorch inhibitors, (1) 79 

Segments, crystallinity of polyurethane, (1) 
19 


hard and soft, (1) 19 
between entanglements of rubber mole- 
cules, (1) 1; (5) 1116 
Silane, bonding with, (4) 697 
coupling agent, (5) 1308 
for filler-rubber bonding, (4) 697 
8-mercaptoethyltriethoxy, (5) 1308 
-y-mercaptopropyltrimethoxy, (4) 697 
Silica, aggregate, (2) 416 
by-product, (5) 1308 
coupling agents for, (5) 1308 
deactivated fumed, (2) 429 
effect on elastic modulus, (4) 765 
in rubber blends, (1) 57 
silane treated, (1) 32 
partial replacement for carbon black, (2) 
468 
in poly(ethylene co propylene co diene) 
adhesion, (2) 458 
Solubility of blends, (3) 481 
Solvent resistance, of fluoroelastomers, (1) 32 
of rubber blends, (1) 57 
Specific heat, see Diffusivity, thermal, (4) 849 
Spring, for seismic shock, (5) 1039 
design, (5) 1039 
distortion under load, (5) 1039 


elastomeric, time-deflection curves, (5) 
1039 

Starch, encased, powdered rubber from, (5) 
1311 


xanthide reinforcement of rubber, (5) 1313 
in rubber, (1) 64 
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Stearic acid, effect on crosslink density, (2) 
266 


Steel, adhesion to rubber, (1) 161, 171 
Stored energy function, (4) 729 
Strain amplitude, distribution in carbon 
balck-rubber mixture, (4) 729 
effect on dynamic properties, (4) 729 
and rubber-filler bonding, (4) 697 
Strain, critical, in ozone resistance testing, 
(4) 895 
Strain, simple and biaxial, (4) 788 
biaxial instabilities, (4) 788 
Stress birefringence, (3) 626; (5) 1234 
hysteresis in, (5) 1234 
Stress, critical in ozone resistance testing, 
(4) 895 
Stress optical coefficient, dependence on 
crosslinking, (3) 625; (5) 1234 
effect of swelling, (3) 625 
of poly (isoprene), (5) 1234 
temperature coefficient, (3) 625 
Stress relaxation, activation energy, (5) 1241 
aging and, (5) 1265 
chemical, of poly(butadiene co styrene), 
(5) 1265 
continuous, temperature effect, (5) 1265 
crosslinking during, (5) 1265 
effect of temperature, (5) 1265 
of fiber-rubber composite, (2) 404 
intermittent, (5) 1265 
master curve, (1) 1 
and molecular entanglement, (1) 1 
and molecular weight, (1) 1 
in nitrogen and air, (5) 1265 
of poly (butadiene), (2) 357 
of poly (butadiene co acrylonitrile), (2) 307 
of poly(butadiene co styrene), (5) 1241 
rate constants of, (5) 1241 
silica effect, (4) 765 
and temperature, (1) 1 
time-temperature superposition, (2) 313 
Stress strain, behavior of uncured black 
stock, (2) 353 
in bending, (2) 377 
curve of natural rubber, (2) 351 
curve of natural rubber-fiber composite, 
(2) 400 
curve of cis poly(isoprene), (2) 351 
definition of terms, (5) 1213 
distribution in tire, (2) 364 
effect of carbon black aggregates, (2) 424 
effect of temperature, (2) 353 
energy dissipated during loading-unloading 
cycle, (5) 1213 
experiment and theory compared, (3) 625 
geometry of specimens for, (5) 1213 
high-speed, (2) 307, 318 
hysteresis effects, (5) 1213, 1234 
in ideal rubber, (3) 625 
isotherms, (5) 1151 
of swollen vulcanizates, (5) 1151 
master curve for, (2) 318, 335; (4) 778 
at large deformation, (4) 788 
oval geometry, (5) 1213 
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of poly(butadiene co acrylonitrile), (2) 
307, 318 
of poly(butadiene) vulcanizates, effect of 
cure, (2) 429 
effect of carbon black graphitization, 
(2) 429 
effect of filler loading, (2) 429 
effect of carbon black structure, (2) 429 
of polypentenamer vulcanizates, (3) 511 
ring geometry, (5) 1213 
in shear, (2) 335 
in swollen rubber, (3) 625 
at temperature below glass transition tem- 
perature of material, (5) 1213 
uniaxial, (5) 1213 
Stress softening, (4) 765 
in pelyurethane block polymers, (1) 19 
Stress-whitening, (5) 1213 
Succinaldehyde, see 1,4-Butandial 
Sulfenamide, N-cyclchexyl-2-benzothiazole, 
(1) 79 
dialkylthiocarbamyl, as accelerators of 
vulcanization by sulfur, (4) 906 
2(4-morpholinothio) benzothiazole, (1) 79 
Sulfenic acids, in rubber oxidation, (4) 949 
Sulfide, bis(benzothiazolyl), Raman spec- 
trum of, (4) 906 
Sulfur, combined, (2) 266 
determination of combined and free, (2) 
266 
effect on crosslinking efficiency of dicumyl 
peroxide, (2) 251, 266 
kinetics of consumption of in vulcanization, 
(2) 254, 266 
Supermolecular, flow unit, (2) 340 
structure in relaxation, (1) 1 
structure on surfaces of stretched film, 
(2) 357 
Swelling and crosslink density, (4) 697 
Swelling and mechanical properties, depen- 
dence of swelling equilibrium on strain, 
(3) 625 
effect on birefringence, (3) 625 
mechanism, (3) 625 
torsion of cylinder, (3) 625 


Tack of various rubbers, (3) 511 
Tantalum, compounds as catalysts for ring- 
opening polymerization, (3) 511 
Tearing energy, as measure of stress distribu- 
tion at tip of crack, (5) 1253 
of oil extended vulcanizates, (1) 127 
of vulcanizates of poly(butadiene co 
styrene), (5) 1253 
Tear strength, of poly(butadiene) vulcani- 
zates, (5) 1175 
Teleblock polymer, of poly(butadiene co 
styrene), (2) 461 
Tetrasulfide, 2-benzothiazolyl, Raman spec- 
trum, (4) 906 
Tensile strength, effect of oil extension, (1) 
127; (3) 511 
of fiber-rubber composite, (2) 399 
function of deformation rate, (2) 307 
function of temperature, (2) 307 
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and hot-strip adhesion, (1) 213 
of natural rubber vulcanizates, (2) 261; 
(4) 697; (5) 1234 
of phosphonitrilic fluoroelastomer vulcani- 
zates, (1) 32 
of poly(butadiene) vulcanizates, (5) 1175 
of poly (butadiene co acrylonitrile) vulcani- 
zates, (2) 307 
of poly (butadiene co styrene) vulcanizates, 
(2) 266; (3) 511 
of poly (isoprene) vulcanizates, (2) 342 
of polyoctenamer vulcanizates, (3) 511 
of polypentenamer vulcanizates, (3) 511 
of rubber blends, (1) 48, 57, 88 
of silicone rubber vulcanizates, (2) 285 
and specimen geometry, (5) 1213 
of thin tubes, (4) 788 
time-temperature superposition, (2) 307 
Thermomechanical analysis of blends, (3) 481 
Thermodynamics of rubber elasticity, aniso- 
tropic compressibility, (3) 625 
contribution of internal energy to restora- 
tive force, (3) 625 
intramolecular internal energy, (3) 625 
significance of volume change, (3) 625 
thermoelasticity in torsion, (3) 625 
Thermogravimetry of rubber formulations, 
(5) 1193 
derivative, and integral, (5) 1193 
heating rate, (5) 1193 
Thin tubes, stress strain of, (4) 788 
theory of rubber, (4) 788 
Time-temperature superposition, of stress 
relaxation curves, (1) 1; (2) 307 
temperature reduction for time (2) 318 
WLF constants for poly(butadiene co 
acrylonitrile), (2) 307, 318 
WLF constants for poly(butadiene co 
styrene), (2) 333 
Tin, compounds as catalysts for ring-opening 
polymerization, (3) 511 
Tire, abrasion index, (5) 1302 
bending deformation, (1) 118 
blowout reistance, (5) 1302 
compressive deformation, (1) 118 
crack growth resistance, (5) 1302 
critical deflection, (1) 118 
curing, oil migration during, (1) 127 
effect of oil migration on performance, (1) 
127 
energy loss distribution, (1) 118 
fatigue, (5) 1302 
flex, (5) 1302 
heat generation, (2) 363; (5) 1302 
analysis by analog computer, (4) 717 
in cross-ply tires, (2) 363 
effect of carcass compound, (2) 363 
in radial-ply tires, (2) 363 
response equation for, (1) 118 
rolling resistance and deflection, (1) 118 
and inflation, (1) 118 
temperature dependence of, (1) 118 
stress strain distribution, (2) 363 
stress strain under load, (5) 1053 
temperature distribution, (2) 363 
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tire test dynamometer, (2) 363 
wet skid properties, (5) 1302 
Tire cord, adhesion to rubber, (1) 161, 171, 
213; (2) 434 
adhesives (RFL) for, (5) 1066 
effects of nitrogen dioxide, (5) 1066 
effect of ozone, (5) 1066 
compliance, (5) 1053 
composite, (2) 376; (5) 1314 
glass, in radial tires, (5) 1318 
hysteresis, (5) 1093 
moisture effect, (5) 1314 
Nylon, (5) 1053 
polyester, (2) 478; (5) 1314 
chemical degradation, (2) 478 
polyethylene terephthalate, (5) 1053 
secant modulus, (5) 1053 
stress relief, (5) 1053 
strikethrough, (5) 1315 
effect of cord concentration, (5) 1315 
effect of viscosity and forming time, (5) 
1315 
work loss of, (5) 1053 
Tire deflection, tread bending loss, (1) 118 
Tire design, effect on hysteresial loss, (1) 118 
Tire scrap, antiskid applications, (3) 597 
artificial reefs, (3) 597 
biodegradation material, (3) 597 
carbon black source, (3) 597 
erosion control, (3) 597 
fuel, (3) 597 
highway abutments, (3) 597 
pyrolysis products, (3) 597 
reclaim, (3) 597 
retreading, (3) 597 
road construction, (3) 597 
roof coatings, (3) 597 
sound attenuation, (3) 597 
splitter industry, (3) 597 
synthetic turf, (3) 597 
Tire scrap preparation, (3) 597 
debeading, (3) 597 
pulverizing frozen tires, (3) 597 
splitting, (3) 597 
Tire tread, bending losses, (1) 118 
Tire tread compound, fatigue life of, effect 
of carbon black parameters, (1) 231 
Mooney-Rivlin plots, (1) 127 
contribution to hysteretic losses in tires, 
(1) 118 
Tire wear, air pollution from, (1) 150 
angle abrasion index, (2) 467 
carbon black properties, (2) 465, 467 
dust from, (4) 1005, 1011; (5) 1275 
mathematical mode for, (2) 465 
severity and dust formation, (5) 1275 
Trimethylolpropane trimethacrylate, curing 
aid for radiation curing, (4) 924 
Tungsten hexachloride, catalyst for polymeri- 
zation, (3) 511 
cocatalysts for, (3) 511 
ligand effect on, (3) 511 
Tungsten, tetravalent as active species in 
ring-opening polymerization, (3) 511 
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Ultrasonic dispersion of carbon black, (4) 858 
Uniaxial stretching, see also Stress-strain and 
Tensile strength 
and formation of fibrils, (2) 361 
of unfilled vulcanizates, (2) 357 
Uranium alkoxides, cocatalyst for prepara- 
tion of poly (butadiene), (5) 1175 
Uranium, compounds for catalysts for 
stereoregular polymerization of buta- 
diene, (5) 1175 
removal from poly (butadiene) by washing, 
(5) 1175 
Uranium, tetra(allyl), catalyst for prepara- 
tion of poly (butadiene), (5) 1175 
tri(allyl) halides, as catalysts for prepara- 
tion of poly(butadiene), (5) 1175 


Valency, effect on ring-opening polymeriza- 
tion by transition metals, (3) 511 
Vinylidene fluoride copolymers, crosslink 
density as a function of radiation dosage, 
(2) 282 
effect of aging on radiation vulcanizates, 
(2) 282 
with hexafluoropropylene, (2) 282 
with perfluoroalkyl vinyl ether, (2) 282 
radiation crosslink and chain scission, (2) 
282 
sol fraction as a function of radiation 
dosage, (2) 282 
with trifluorochloroethylene, (2) 282 
Viscoelastic properties, carbon black and, 
(4) 729 
poly (butadiene co acrylonitrile), (2) 307, 
333; (4) 778 
with Rheovibron, (2) 333, 363; (4) 758, 765 
effects on hysteretic losses in tires, (1) 118 
relationship to hysteresis, (2) 363 
theory of energy loss, (2) 363 
Viscoelasticity, of natural rubber, (1) 1 
of poly (isoprene), (1) 1 
of polyurethane, (1) 19 
time, temperature, and deformation ampli- 
tude, (4) 778 
Viscosity, coefficients of, (4) 825 
shear-rate curves, (2) 318, 333; (4) 778 
effect of silica and oil, (4) 825 
power law equations for, (4) 825 
relative, (4) 825 
Viscous modulus, (4) 729 
carbon black concentration effect, (4) 729 
strain amplitude and, (4) 729 
Vulcanization, see also Crosslinking 
accelerators of, (4) 906 
by alkylphenol-formaldehyde oligomers in 
open stream, (2) 409 
combined sulfur in, (2) 266 
dicumyl] peroxide for, (2) 251, 266 
efficiency, (4) 697 
by electron accelerator, (4) 925 
kinetics of consumption by sulfur, (2) 251 
kinetics of formation of zinc sulfide, (2) 251 
mechanism of, (2) 251; (4) 906 
oil migration during, (1) 127 
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of phosphonitrilic fluoroelastomers, (1) 32 

of polyalkenamers, (3) 511 

retardation by N-cyclohexylthio-o-sulfi- 
mide, (1) 79 

by radiation, (2) 282, 285 

of silicone rubber, (2) 285 

by sulfur, acceleration by dialkylthio- 
carbamy] sulfenamides, (4) 906 

of vinylidene fluoride copolymers, (2) 282 


Weibull statistics for fatigue data, (1) 188, 


X-ray analysis of rubber blends, (3) 481 


Yield stress and strain, (5) 1213 
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Zinc analysis, as measure of tire dust, (5) 
1275 
Zine dimethyldithiocarbamate, in vulcaniza- 
tion of natural rubber by nitrosophenols 
and diisocyanates, (1) 100 
Zinc oxide, crosslink density and, (2) 251 
effect in rubber of various, (5) 1318 
effect on vulcanization mechanism, (2) 251, 
266 
manufacture effect of, (5) 1318 
particle size, (5) 1318 
pelletization, (5) 1318 
Zinc salt of MBT, Raman spectrum of, (4) 
906 


Zinc sulfide, kinetics of formation in vulcani- 
zation, (2) 251 








